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[MUSI ^©IS^JAi 

[aa^si mm 

0005 
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XII 

[^§2.1 §§§!!] Ferroelectric memory device having expanded plate I i ne? 

and method of fabricating the same 

[SSI] &&EX\ Ah 

[gojoj^cj 1-1998-104271-3 
[CH£I2J] 

[CHS.I2J3H] 9-1 998-000386-5 

[2S?|gJs^S!sl 1 999-007368-2 
[CH a 211 

[ CH £1 2! 3 E 1 9-1 999-000370-4 

[Sl^lSi^aS] 1999-056971-6 
[&Sftl 

[gS°l S^HJI] LEE ,KYU MANN 

[^E!S^ffl£l 670922-1767823 

449-907 

504S 1001 S 
[^=(1 KR 
[US ft] 

[&S2I SSH^Il PARK , KUN SANG 

[^SiS^eifil 740203-1536217 
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441-390 

[^±] gJ\E: =££!AI 1283-5 B§ 108S 

[^2|] KR 

[&S2I NAM, SANG DON 

[^SJS^aiS] 741111-1550218 

[°SbjS] 135-270 

i^i Ais^iM 951-18SIXI mti^m 304s 

KR 

14252I SSOll 21°} S§J, ^51 S HI 605° I ^£ 
Oil 21 S S S?SUQ. 

SSS (Si) CH£I2! 
3^4^ (oj) 

[JIBM^S] 20 3 29,000 S 

[}^*SS] 34 3 34,000 S 

[^£±5!^S£1 0 2d 0 a 

[^AhS^S] 32 3 1,133,000 S 

[tMIJ 1,196,000 SI 

[§¥A1W] 1. fiSfA1-S/dlA1(Ee)_1» 
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€ ^ 3^23^, f*>33^ A oH ^7^ 7j-f^*U ^3flAlEi# 7j- 

^^^M «1)*l£U, W ^r7fl4 #eflolE s}o]#oi 

yfl*lS4. °H, ^-yi-sl 44^ °l£*Hr 27fl£] 7^^^ ^ 

^€ ^£^71* tfofl 4H=7fl£] T^^] ^3flAlEi#^ S^S^E, 7 <HH^] 

4 #eflo]E ^-7))# 3E^-*>4. °H, t-eJMm 4S1M ^3. 

H 6 
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*\}5L£\±7-} ^ zl ^"^{Ferroelectric 
memory device having expanded plate lines and method of fabricating the same} 

S- 15 £ 18^ ^ ^Al^l ^ ^^c^ll-oll ttfs- 7<Hr^l 
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£tt ^5L5^7> ^ 3. ^fl^^H 

cflol ^(previous data)* Tl^Rr Hlfl^ ^-§- 3Hr4. °H 7 <Mr*l*fl ^ 

S-s^Hr ^ ofl^^ ^ ^^sHH ^-*H*Hr 5Hri}. <4eM, 

Zj-fi-^] v\}5-?l±A^ ^(smart card) ^3 ^-g- 3 ! =r Stl^r -fr^ ^iL 

<9> 5. 1-g- ^2^, aV£^l 71^(11)31 £3<3«W ^(13)# 

<3<^ ^W=K ^71 %^<^ ^ ^7>^-^e]-(13)# 7}5L*)5EL±r ^<S£ Tflo] 

E ^^(15), ^ flH-BKl-f-g- 3^4. °1°H, ^"71 TflolH ^^-1-(15) A>o]^ % 
^<8«H °l£r# ^^/^fl^l ^t-(17s, 17d)* 3^3:4. ^71 i 

^.i/=e^ ^^-i-dYs, 17dH ^€ ^41"^ m %-l}*i<£^(19)-i: ^ 

^$4. ^"71 *fll ^Ti^^^dg)^ sflEi^H ^71 ili ^^l:(17s)^: 

7lxr ^= ^tt4. 4^1, A o V 7l ^£21^1 iiS- « 

^ #fr|ll^(21)-fr ^^W. 
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<io> 5. 2# ^2:^, #7l ^ ^zl^(21)4: 5fe ££.Xl7l#sl £<S*fl 2*HS3-£. 

S. 7 o V -rr^Xl ^sflAlE^l-(32)^ «§^^t}-. #71 4 7l2flAlEK32)^ *H1 

5L ^3^(27), T^^sf ^(29) 5? #^^-(31)il3. ^^4. #71 <f>f 

4^^*(27)S1 43^8: ^71 ^ #e^ZL(21)# #71 #-8-#*fl ^ 5£fl X\ B\ #(32) 

* ^ 3K£*ll7l#<sl ^^ofl XI l #-*f f^^(33)-§- S^tf. °H^1, ^71 XU 
#^ ##2|<3^(33) #<H1 #71 Tfloim ^i-(i5)4 4^711^ ^ ^l = ef<y# 

(main word lines; 35)# ^#^cf. #7l A *r $2-^<tK35)-& ^-#3 47^ TlH 
S 3^#(15)-§- ^M. 
<n> olnfl, #71 #^^^-(31) * *Hr-^(27)£r H^l 

°1 ^-f #-fr*lXl 7] JflAl E] (32)^1 AS ^4*1-7)1 

4 ^, #71 7j-fi-*IX| ^^(32)^, S^ltb ^A}^ #fet)-. 

<i2> £ 3 ^ £ 4t 3rS*}^, #7l ^ ^) = e}^ll-(35)# teXl^^ ^^ofl 
XI 2 #^- #^^4(37)^- #71 XI 2 #^f %#*d<£^(37) 31 XI 1 #-?- #?i 

^£4(33)^ sflB^^H ^71 #^-^^#(31)^ ^#^171^ til^l-(39)# ^tr4. 
°H, #7| 4 w"|<j>^.(39)S] #^«| (aspect ratio)* #:£A|7j 7~| ifli>H ^ 

5? £*H4 ^-g- A>-g-^ ^£ 014. Ol ^o.ofl ( £ 3«fl HAl^ B>Si). §ol #71 «lo> 

*(39)^ ^a>^1 #^^(39a)* Xl^r*iH , #71 tiloyH-(39)* ilfe 4^7fl 

51 #EflclE &fol # ( 41 )^ ^#tr4. #71 #5^m £Klt:(41)£: #71 ^ fll=SKV& 
(35)4 ^<8*>£^- 

<13> # 7 ] ti lo>^(39)£l ^^«1» 7] ^tb «o V ^^-S- #7l tilo>i(39)o] z\ 

7j* ^£ olCf. ^1^, olBltb y o V ^^r #71 «3MJ= ^9lUD^ #7l ^ $| 

51-6 



1020020044224 QA- 2003/3/3 

2=eK](35)°l ^(short)^ -frW ^ 514. 7 <Hr#*11 Wisely 

^^£7} ^7^) ^-7] Wlo>^(39)^r -8-71 #-*f ^(3lH 3t*> 

*r 7 A o] <>H ^*H, Hi 0^(39)4 o)ofl o]^*> ^-71 ^ ^HE* 

°](35) ?I3(s)£- 33 #7l «lo>^(39)S] Z\%* &7\A)7]7) 

M- 3 341 ^-f, A oM tilo>i(39)^r #7l ^ 3HEK1C35H ir.#€ 

4. °l£r -*7l -a-^>^ £4(51 4 

<14> ^7] t>l<>}*(39)^ #7} #^ #^(3lH ^^7H ^!*Rr 3M <H3l$M 

#7l ^^^ni- 3fl^(29)^l ^4 -fh^Kr €<*H €4. ^4 

^71 7^o.^) J\ 3)1 A] El (32)3 ^A>Al ^ofl ^o]^- ^--q. ^ > 

^cHH^l -¥-^^«: ^l°fl 3«ti -SM Hlo>#(39)^l #7l #-{^1 714^1^(32)51 ^ 

A>^1 ^rt l^Alsg ^JjL, Aj-71 «1 0 >^(39) *gAj,g. <fl$ A]Z}- ^,g- AV 7] 7j-O^^PV 

3flH(29H ^4 SIW, #71 «1°>*(39) fl^- *14 *3 

£ #7l #3HJ= 51-^1(41)4 #71 #4 #^(31) A>ol^ ^(disconnection)* <W*> 
71 ^«fl 4H^4(over-etch)sl ^ o_S ^1^1 7l Hfl-g-°14. olf oflig-^l 

#7| T^A^ 7l3j]AlET(32)2l ^3]SMl ^*Rt ^jlt!r}4. 

[^tgol ol=JIA> 7l#^ 4^]] 

<15> £ HV^ol ol=J7 4 ^ 71 #3 4711 #eflolE e}o] g Aj-H- Aj^ AH O] 3.^ 

Sflfe Tj-B-^^l °HS.el 4i7>>1- *lR<5Rr til ^4. 

<16> £ ^V^ol ol^JlA} 4^- 71^^ 4*H^T ^3 7l3flAlEl# 

i«-*Hr #-fr#*fl nflSEl iAf# 7)1^^ cfl oicf. 
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<17> £ o}^jl^\ 7l#3 J^fe #3HJ= ^ #"¥- *H 

<i8> -a. w s v^oi o]=ji^ ^ E4§ 71^3 4^1^ 7 ^&4 U 1 

<19> -8-71 7l#*j iH^7) ^*H, ^. ig}-^ ^tfo} 7j-0.^^) ^sflA] 

Ei-t ^ <>1# #^31 ^sflAlEi-i-oi Aj-y^ofl ^l^jijg. ^#*Hr (expanded) 
#3 ^ £#3^, #7] %l}H<£n A oHl «fl*m ^7fl^ 7j--fi-^l T^A^ 

A oM #?i^<?!^ *fl 4^71]^ #eflo]E e>o]i-o] nfl^^nf. ojnfl, #71 ~$]o] 

<20> Aj-7] 7j-0-^^l ^3XflAlE^ ^sflJL ^ ^--B-^^l^ 4^1 ^ A o^ 3 

£ #71 tiV£*ll 71^:^1 #-^°fl EflSfl 70 lfl*l 90° ^ ^A>1- o)ofl ^ 
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<21> o]^Ej 7^ft.£*fl ^SfiAlE^ ^& ^M*M1 ^^*>7l 3*JH*r, Sf". 

^ W ^MlMRu) ^ ^ofl^ ^nfl^ ^tr *V7M #^0] T^O] 

ia>^-2i^4. a^, #7l #-fj-*}^n}- sfl^^- PbTi0 3 -I- Al^^( S eed layer)°-5. 
^€ PZTCPb.Zr.TiOs)^ ?H t^^t}. #7] ^i^l Ti0 2 , A1 2 0 3 , 

Zr0 2 ^ Ce0 2 f^H A d^€ $7>*} # 7 ] ^eflojE eK]*. JjMI^ 

(Ru), «}^(Pt), ol^f-(Ir), S^-(Rh), ^-^-g-(Os) ^ ^l-(Pd)AS ^3^r 
^■^■t ^ ^"71 A>^ f -oflAj a}b«£ a^s. *V7H #*3<?1 ?H 

<22> ^-7] #3MH efo]^- a^s. ol ^.*V a^s. *m *M afl<l5l #7] Tj-^-^i^ 

^-¥-^1-4 ^#*Kr ^ #3HS. 5^-<y (local plate line)^ 

(slit-type via hole)-|- -f-^M 2 7f)^| ^| afl'i^ ^7] Tj-o 

#31 ^3flAlEi-i-Sl ^M^l-^- ^^^O-S. ^ #3H^ H}<?l(main plate line) 

5Lt^ ^rS. 9X^. ^71 ^ #eflo]E ^0] ^ ^ 3^ 27fl ^ sg^ Aj-ofl H fl 

1£ ^71 7j-^-^^l 7]5flA]Eil-^ Aj-w^s.^ 333 0.3. ^#*>4. Sth ^ 
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°1J= 44£ #4 #4 ^4^4* 4*4^ ^ 4#(sl it-type via hole)* f- 

#4 ^"4 #3HH 444 4^44. olnfl, #4 ^J=L ^]]o]E. 44 ^ #4 ^ # 
44^ 44 xH^lfe #4 #4 ^^g^M 7fl7fl^ ^£ &4- 
<25> #71 e].o)£ ^-71 ^44 ^2flolAil-^ ^rt AV 7 j ^« f^go^ 

51 #4^-8- 44€ 514. £^ #71 #44^ H^O] ^-71 

4 A} 0 |ojH ^nj. ^Ejol 4 7W1 ^£ Jflfetfl , #4 444 44£ #4 #Jf #4 
£<34<y ^ £ oi^ oH d§H, #4 #4 #4^4 HHfe t ^H44l:(main 
word line)°l 3 nfl*14fe- «V^*>4. 

<26> ^-71 4^" 4 #3 441"* 4444 44°}, 4 ^£ 7<Kr44 TWe^S] # 

rt^- ^Zj^Tfl 44^4^, OJS. ^X\^$) #4^1 ^4°-5 3#*Rr 

^#4 (expanded) #4°lH 44* ^.g. £44^ #-fi-£*H 4514 ^44 

*fl2: #>g* 2)1^4. °1 y o V ^^r £H*fl7l# #o)l 4«. ^4^4* S^al, #4 

44 #4^44 #4 ^7B4 4*4*11 ^W^M; ^^tF #71 tf-fr^ ^41 

441-4 #*H1 ^£#4 ^4°14# 44* £ft4. °H, #71 7^44 

7144 4 1-& «g #*§= w <g taj-tg^ tt).^ 2443 o.^. HH<i^4. oj^ >y-7l ^#4 

^4°14* 4fe #5147144 444, ^4444 ^ 4^ 7l ]o) ^efloiE 44 1-* 
«g ^*V4. 4«fl, #4 #eflo)E 4011-^ #4 #4 ^4^44 UW4 #4 f 4^4 
M4^4 4444. Hth #4 ^eflojE 40H.0] z^*. 45. o]^J- 345: 2 7fl4 
#4 ^14 #4 7 0 >*44 43)1441-4 #^-4#4 ^#44. 
<27> #4 *Hr7fl4 4*44 714441:* ^44fe 44^7 #4 44 #4444 #4 
44444, 7^444 * #4444*. 445. ^44 #4 #4444, #4 7<j- 
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7) f^<£4 -y-oflfe #7l *| ^ #7l i « 0 v^ 4^ 2*H13 O.S. Bfll^ 

o] tg^^oL, ^-71 7J-^^B]- afl^l- Aj-ofl^ 4^7fl^ ^^^fol 3^€4. °H, 
A oM 7<HAl4*£r ZL ^«o) 70 ifl*| 90° 3 41- sfl S\ ^ $o) «}EJ- 

344. °1« 3*11, ^-7) *pf3l^4 ^ ^-71 #^-^4^ 44 ^Mlif ^ #s*- 
1- ^14 *>7>4 i-^s. ^*>4. a*v, #7l #43^4, 7<K^14 

3 4^344* *H4^*Rr #t^, f-H- €4^4* 4-8-«H 0 1 H <H3 443 # 
^ sls. 444fe ?H 4^344. 

<28> Aj- 7 ] 7j-o^^nVo. PZT (Pb,Zr ,Ti0 3 ) , SrTi0 3 , BaTi0 3 , (Ba.Sr)TiO 3 , 

Pb(Zr,Ti)0 3 , SrBi 2 Ta 2 0 9) (Pb,La)(Zr ,Ti )0 3 ^ Bi 4 Ti 3 0i 2 f^H t^W #^3. 

^*t4. °H, #71 4-n-^14£ PbTi0 3 l- ^^(seed layer)^S. 4-§-4°i , 443 
3^(chemical solut ion deposit ion, CSD) ^-^-S. ^j^Br °1 4^344. 

<29> Aj- 7 ] ^^h o V^ iSfH*!* f§^-5}^ Tj-O;^ 7) 2fl A] E-| o] ^ £ ti> 

£.^|7|^rS] *i<2oi| ^^^14* €-£^47fl A cf7| ~o r -fr^i^il Ti^ii^l^^^ '£ 

^44 #71 ^« 0 >44* ol*^ 444^r #7411- £^44. o}nfl, Aj. 7 l 
^iW^ Ti0 2 , A1 2 0 3 , Zr0 2 ^ Ce0 2 #<>fl4 3°1:£ S!-7}4 ^4 

4. 

*S a o v 44 ^*34 ^Hr7fl3 ^Jf #eflo]E sl-oi^ <§^sH=. <r &4. °1 
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#-B-3*ll ^^flAiE.^ #Jf#«-4 #7l ^ «efloiE^ 

1> ^, #7l #^3R*°1 ^4*1 #7l ^<34^ ^SM?1^ 4 Itt 

<31> #71 ^4 #3MS 4°J-§- *§#^ ^, #7] ^4 #3HB 4^-8: it*Hr 

ti>£^l7l^r ^l^oll 1 #Jf f^<a4 ^ Xl 2 #4 ^^r^ 13 !* *HS ^#£Hr 

%o) *}&2\Z}V\. o^, A> 7 ] ^) 2 ^ XI 1 #-*f ^^9!^ A>^5. SflE^H <$7] 
^ #eflo]E g}<a# ^tA]7ll£Ai Aj. 7 l ^ W o V^3). Hl6>*# ^ # t> , 

#71 £^<§ «W** £^ ^ #^1°1M 4 0 J4 
<32> Aj. 7 ) Aj-w f^o^ ^ Aj. 7 l ^EflolE ^oj^. ^A^j-i- 5ET}-& a c^£ #7l ^£ 

«M ^olA-H-ol fgA^ H}£^7l^5l ^l^o|l ^ 1 ^ 7)1 2 #4 ^Ti^ei-g. A>SllS 

3f7*lHWH «14« #71 «f *14*# ^ #eflolE 

4^14 D^shb £31-1- £ft Xl4. #7l Tilt #7| 7^^^j] 

TlsflAjE^ A o V«Tg^. ^A^Jl #71 ^ ^4 *gW4. 5£<&, #71 44*£ 
A oM 7W4# Afolo] Aj- 7 j ^JjL f^C^ AjOf^-g- ^Al7l7ll4, #7) 

^£#4 4°H #71 xi i #4 ^7l s.^ ^#1 &4. 

<33> olsK #2:«H £ #x$£8{ 4#4t!: #^1*1 ^S>7lS 

$4. zl&IM-, £ o^7l-M ^HH $33*1 $3. 4€- Ms. ^ 

Xl5l-€ ^S. $14. £*l3i, i7fl£l^ ^Hfe 7 flAl^ ^-g-o] ^^s>J7 ^«fl^ 
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^ SlSLiHr ZLElJl #<a*H|7fl £ Hh83 A KH <r ^*fl *fl 

Htb % 2E^ ^Hl <^£H*l^r ^-fofl zl 

3£ 4€- # SEfe 71^ ^Hl 33 sa^M- ^ A >°H *fl 3^ #oi 7 fl 

*m ^5- 5U4. 

^S^U, E 6 ^1 £ 8^ 43" £ ^3 *H 1 ^1*1 4 3 ^Hl-ofl u}-^ Tj-o- 

<35> E5^E6| #3^1, tiV£3l 71^(51)^ i^^l i7>£iL|i2i-(53H tifl*l£ 

4. #7} i7^e)e]-(53)^ 2*R13oj5L Hfll^ ^7flsl «-#<^#(53aM- 
#7l %^^^l-(53a) ^ ^V^el^-(53)« 7>S^Ei ^7flS] ^^^(insulated) TlH 

y oHKy^)4 M*>4. A oM «^^l-(53a)^ #7l $ ^ tIMM #^-t(57) 

4 °H 45}, ^ M^^(53a)-Sr 37fl3 Jf£_°S 4^*14. #7l 

ti|o|e ^^-s.(57) a>o]o^ ^°J«(53aM| ^ ^(bld) 0 ] ^^i-C., # 

7) ^-f- Hefloj ^^(61d)5l §2] «-^<3<3-&(53aH <^l-(61sH 
*i#€4. ^"71 TflojH #^-(57)1- ^ #71 ##<83l-(53a)°l *1^* 

(pointsHl € E^fl^l^Eil-ol tg^s},}. ^ e^I^&H-^ 1 ^(x^) 

^ *l y o v ^(y^)^- 44 2^^ tifl<i^4. 

<36> # 7 j ^ E^^^e^^- ^-£^71^;^ ^J=L ^7>;g<£ 51.(74)^ o^fl £ 

<^4. ^-71 ^^^^(74) « #71 £)J=5K]#(57)21 7>5.^sfe 4<r 
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7)14 tilSe}-ol-i-(7lH tifl^l^rq-. aj- 7 ] 4S4 < *11:(71)4 44£r 4£4<y ^*(71a) 
* ^"4 ^ ^eflo] <3^(61d)4 €44°-3. ^44. #4 <^4# 

(61s)£ #4 #^>^<a^(74)^r 4*4^r iSBl^l i=.£L ^«-(75aHl 4*11 ^ 

#44. A oM i£E]^l ^«j*(75a)4 (upper sidewall)^: S5.4 

«J (sloped profile)^- 5fe 4°1 4^444. ^7) i^H ^*#(75a)£r 44 

#e^ZL#(75)ofl £)*fl 44^4. ^43^5-, £ 6<^1 5i44 Oj-Sq- ^o] Aj- 7 ) SBfl 

#4zl(75)4 #-*f43£ :±34 3.4. 

<37> Aj- 7 ) ^Bfl ZL-t (75)^ 4tt #-£44 44 ^ofl aJ- 7 ) 1 #$(x^) ^ #4 

*3 y <HKy#)^r 42} 24^3^ ^4 ^7fl4 4-^44 ^5flAlEi-i-(82; £ 54 CP) 
4 «H444- °H #4 4s|)4El#(82)4 ^WflO. ^-7] tiVjE^4 4(51)4 tfJj*- 

Tgofl cflsfl =^4444 444 7>4£ 44(4* 70 44 90°4 44)» ^ ^Ol 

ti^^tf. 31th #4 4^4^1 4^4 4 #(82)4 44£r 4^4^" 
(77), 4-8-4*fl4 2fl^(79) ^ ^^^-(81)^.3. ^44. #4 *Pf#^-«(77)£: 44 
#4 S-^j #eizL#(75) ^oHl 44^4. 444 i^L, ^>4 *>«-^^( 7 7)^r 4"4 # 
eizL(75)# -#7] ^^.^ ^^(615)4 ^7| 21^.5. iy^44. ^i 1 ^, 47] o]--^ 4 

4"(77) ^ #4 4^ ^^-(81)^ 44- ^MItet(Ru) * 0IAJ.5). ^-4^(Ru0 2 ) f*°H4 44 
4 3451 tr7>4 ^o] a>^^. ^ 4-*f 44(77) ^ 44 4-^ 

4^(81)^ ^(Pt), °14#(ir), 5.-§-(Rh), _2.^§-(0s) ^ 41-4 4s)-§- 1- ^°114 
^4 3451 tr7>4 l-^-a « $14. 

<38> Aj-71 7 j-^^^n|- 3flBl(79)^ PbTi0 3 l- 4^(seed layer)il5. 4-§-44 ^ 

44 PZT(Pb,Zr,Ti0 3 )4 44 44444. 4^, #4 PZKPb.Zr ,Ti0 3 )# £fl444 
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Pb(Zr,Ti)0 3 , SrTi0 3 , BaTi0 3 , (Ba,Sr)Ti0 3 , SrBi 2 Ta 2 0 9 , (Pb,La)(Zr ,Ti )0 3 ^ Bi 4 Ti 3 0i 2 
f^A] ^Hflsl ^<>l£ f 7 }xl l-^o] A>-g-^ ^£ $14. ^7} PbTi0 3 # Al^^(seed 
layer)A5. #1^^ s£ 7 ) 7^^])vv ^(79)^ ^*fl* lOOnm^^ #±*}?)±r 

%o) 7>^>Cf. ol^Bj Aj- 7 ) 7j-0.^^nV 5fl^(79)^ ^7} ^ -f , #7l #-fr#*H 

#7l #-fr#3l ^ s flA]E^(82)^ ^^H^ ^Ha^ (hydrogen barrier 

spacer; 83a)7> tifl^l^cf. #7) ^r±^} ^1°H (83a)£r ElE}-^- #^(Ti0 2 ) , t^l 
is- #SKKAl 2 0 3 j, #3j-sKZr0 2 ) ^ 41 f" #3KKCe0 2 ) f^H 

&7}z\ -§-^3. ol^<H*l^r «]-^*>4. rcJ-sH. #7l 5fl€(79) ifl^-S. 

^Wl^l 3# #*1§ ^ 5a4. #?1 #0-#*fl^ 5fl^(79) ^^7> 

s-o] ^^S)^, 7j-^-^^DV 5)1^(79)^ Als]Ajol ^*>^4. ofll- #0^ PZT(Pb ( Zr,Ti0 3 ) 

^"4 #-£-£3]^ tflofl ^ih^7>l-o] ^S]^, #7l PZT^ ^ #;£ ^7>1"4 # 

71 ^ ^7>l-ol pzte]- iflofl xj-^ ^.^. (oxygen vaC ancy)ol >^€4. oj^^b 

#4: ^^^o] ^-^-^ (polarization characteristic)^: T^sH^lcf. 3. ^4 

, ^Tr^i^il °i|5.^i^i7}^ ^.^5f(mai function)^- -fr"#^i ^1 H". 

SE#, #7l ^±^7}^o] 7^o.^)uv ^ ^ #^t-( top/bottom 

electrodes) #-&-*l*ll 7^*1 3 a) 

4. #71 =^#*1 ^3flolAi(83a)^ #71 ^-fi-^Sfl 7l3flAlEK82)4 ^ £ 

-i^* 3*1^, #71 7^-B-^^ll 7l3flAlEi-i-(82)-e: ^ # * 
5>£^- ^^slS-S, £ 4°lH -g^th #7l ^-R-^^im 51(1^(79)^1 £#3fe ^1 
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<41> Aj-7] 7^£x\} ^BflAlE^#(82) *M ^7flS] ^ #eflo]E S^?].^ local plate 

lines; 87, 5L 5$) PL)°) «fl*m4. ^7} ^ t^Hs 5}o}t-(87)-8r #7l 
#^(y^)4 hPIs]^^, #7l n« islM*m(83a)4 ^ ^ #7l *} 

4 ^#^£4(74)3 £^r4. SEtK #7l ^-f ^eflojE 5]-ol#(87)^ 44£ 

Aj- 7 1 ^JjL ^eflojH 5}o] ( 87 )o. ^ s ol^-sl-^ 27fl^ Aj-ofl yfl 

<i€ ^71 #^-#^I-(81)4 4^3°-^ 3#tr4. A o v 7l ^^«oM ^l^l^l- 

(83aHl #7| ^ #5flolE e}<?]-t(87)4 $7) *H?- #^(77)£ £<g€4. #7l 

4. °J7H, #7) f^-^4^ ^ u ^ ^ 2 £#£3^(89, 

93)* ^ $1 4. 

<42> o]ofl dSH, Aj-7] J] 1 2 #7i^^^l-(89, 93) 4°H ^7^ ^ 

^^-4^11-(niain word lines; 9lH 7fl*M &4. #7l ^ 3 = 4^(91)1:4 44£ 
9i«]:4 ^i24 (decoder m 47fl^ 31=401^(57)* *H3:4. # 7 1 ^ 

¥H^4 l i]l:(9i) 4°]^ ^7| ^<1^oh4 4f°l] ^ #eil°l= 4x1(97)^] tip]^ ^ 

$14. #71 ^ «eflolE 401(97)^ Aj-7] Aj-w ^^4* «H* 
(95)* ^-*H ^-71 ^ #eflolH 2l-ol(87)4 ^7l^^.S 3^4. #7l *}o} 
*(95)£ #7l *3 « 0 > ^(y#)4 ^W4. £ 6°fl i^^l 44 , A o v 7l 
44*(95)4 ^ ^7)£o))*\9) alo>^( £ 3^ 39)0} qq&t}- h4. 

<43> ^eflolE 4oi( 87) ^ aj-7] ~ ^sflolE 401(97)0. #3HS 40]^ ^ 

°lt^ 4^ ^fr4. °H, A J"7] ^eflojE 40]^ ^.7] - #eflo|E e4-9j(97) 
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^s. o]fe. o>sflo] ^ 3 ^aHo^ ^Ml^Ml 

#3MJ= ej.o]o. s /il - (Ru)i afl^-(p t)) oi^^-dr), sf-(Rh), iLi^COs) ^ 

(Pd) ^4 ^ MH^-^ £ ^-71 ^1"^ ^Sj-* ^3 

*V7M -i-^o] ^o] u}^^, ^.#30.3. te^^H] Af-g-s^ ^-#nVo_ s 

< 44 > tE*V ( oje-]^ i ^aHs] £ i6ofl £A]^ ^-71 ^ 

olM el-«y(87)3f ^-71 ^ #3HJ= 5}-<y(97) ^ 1 #4 2fl^(89a) 

°1 7flii ^JE 5U4. °H, #7] 1 *?HI«3^ ^^(89a)^ #7] ^ €3M 
£ 5K1C87H £|*fl %7] ^i^l ^l<>H(83a) 4°1 ^ 7$ <$<q£- 

<45> 3E. 7£- £ 2 7j-o.^^ Aj^^j W AfA] 

^14. *ll 2 AjAl^ofl oic^Ai, i£ M^l^l-, ^ A o VJ f # 

72^^, ^ 7 cKr^l ^^A)B]l- ^ ^«oM ^5)lo]Ai^ £ 6oflA^ Aj 

^€ 1^ 1 ^AH<q ^<g^ £-4 ,4^, oj^ofl cfl^ Aj- 

<46> £ 5 ^ £ 7-t- , ^HA-)(83a)£j (outward 

sidewall)l:<Hl ^efl ^s]^ Q ^^nv ^(ssa^sl *n^4. 4*1 ^lH , 

Aj-7] 3ffl^(85a)^r Aj- 7 1 ^ o] E ^c]( 87 )^ Aj- 7l ^?_>^^n|.( 7 4) A> 

°H1 7fl7fl^cf. olofl 45}, Aj-7l 2fl€(85a) ^ ^"71 ^i« 0 M i^o]Ai(83a)^ 

A oM ^ #^(77)4 Aj-7] ^-4 *3HE 5}<?1(87)^ ^7l^o.S ^^Al7jcf. oH, Aj- 
71 3rfl^(85a)^r ^-^o] aijL, AJ^J- ^e e fl^( tensile stress)7}- 3-8: 
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nvo] ^oj w>^*>cf. £ *V, -8-71 ^<g^- 3flH(85a)2l- ^7} 7^ stfl A] E] ( 82 ) 

<47> £ 8^: £ HhgSl 3 ^HH afs ^SLe^M- -S^«f7l # Aj-A] 

^nV, ^Bfl f-^Zll-, 7j-fr3*|| ^3flAlE^l- ^ i^olA^^ £ 6 *M ^ 

£ £ ^3 *fl l ^t- 5Hr4. ^ ^M] 

¥ ^ ^#(81)^ ^f-^l 33 ^^Hr ^ #3Hi=L eK](97H tifl*l£4 

-foil «tb4. 

<49> # 7 ] ^ «3HS e}<y(97) o^l^i ^5fl oH (83a) ^°fl 

^^^^ 1 ^ sfl^(89b)^-S. ^^4. ^, ^"71 1 

f^cgni- 3flE4(89b)£: #7] ^ #3]°]^ 5^(97)4 4>7] €r)-Jf- #?M<3sK74) A>o]cl] 
7M£4. ^"71 ^11 l #JjL f^^^ sfl^(89b)^ A o v 7l *1| 1 ^ ^?Jr^^^-C89)4 
<at!- 4^*1-4. -8-71 *fl 1 ^ #?>^<?!^ 5fl^(89b)^r £ 7*IM 

^3 2fl€(85a)°a *r£. &4. 

<50> o]e^*V *fl 3 ^AHsl 5. 18°fl ^^Hj, Aj-7i ^ x Aj-w. *^>^ 

sfl^(89b)^r Ufl^ls)^ ^*H7} 7Hr<5>4. -8-71 ^ ^<?](97)^ 

^71 ^ #7i^^^-(74)^ tf^-g- £^4. °l«fl, ^-71 ^ #eflolE e>o](97)-a: 
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5)l<>H(83a)4 4^3* g^4. 
<5l> 4-g-ofl, £ t^l 4€- *fl2: y o>^-§: ^^*}7lS. $4. 

<52> £ g vfl4 51 14tt 51 54 I-I 'oil 44 £ ^4 *)U 4-E 

<53> £91- %^4^ , *}5.x\] 4^(51)4 ^°J<3H i4£44(53)-|- ^4<*l ^7fl 

^<£4, T^E jr^nV ^ ^^cgnKg. «g^4. #7) ?fl ^ , ?1H E £ 

*I4 ^ T^e ^o^Kg- <34r3A3. 44^*H #4 ^ ^4^4(53)4 

tfJff- 7>S^l=fe ^r7fl4 TflojE 3rHfi # ( 6 0)# ^tb4. #4 TlM^ 3fl4-t 

(60)4 4 7 -}-^ 4313. ^#4 TIME ^<£4 ^€(55), Tfl °1 e_ #^(57) ^ 

5(1^(59)^ ^44. 444, #4 #^<^#4 44£- #4 $ ^"4 TflolE ^^-s- 
(57)4 #4 TflojE ^^(57)0. 0^^.01^] 

<54> #4 ^olE 2^1.(60) « #4 i^e)^(53)# 4-^r°d o}A afS A}-^sH 

#4 %^^^ # ol] -g.-^ oi^s.^ ^^4. ZL ^4, #4 A %^<8SH 37fl4 -g-£ 

# ^l^l *§^44. °1# 37flSl f^H, 7>^C-llo] 030=^ ^ 

. °H 44, #4 4 *^<g^6fl 3!: #4 € M€4^€-°l ^^^4. ^4^o.s, 

71 ^ J=iffl4^4*£: #4 #5.*ll7]#(5lH *J ^ ^ 1 HUte 44 24313^3. 
«fl144. °H4, #71 tIHe 2fl^(60)4 ^<H1 *#-4 wj-^o. A >-g-^H ^3H4 
(63)1- *g^*>4. 
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<55> £ 101- , #7l :is||°H(63)l- &S.${7]$l£\ ^^oll *fll S}Jf 

^^(65)* ^^tb4. ^#££^(65)* *H^SH #7l 

<?1 ^^-l-Ceis, 61d)* 2t#AHfe 2flj= $^4. A o V 7l sfl = ifl°fl * 

U <H^* *}-g-*H ^Ssl^l i^l= 2fl^l-(67s) 31 wlSe^o] 3fl:=t-(67d)* ^^W. 

#7l ^SSl^l iiJE. 2flj^l-(67s)^: #7l <8^#(61s)4 3^r3^, #7} «1 E^o] 

sfl^l-(67d)^ #7} ^g- £Lefl°] <3<3(61d)4 3^r€4. A <M 3tfl = l-(67s ) 67d)* 
^S.^7]% ^ofl *J|2 *}Jf f^?i^^^(69)^- *§^$4. #7l ^2 ^ %-?}*d<£^(69) 
* sflE-l^^ #71 3fl = #(67d)* ^#a|7]^ Hl^o] ^e»^s. (S : 50} 71a ) 

Cf. #71 tilS5]-Ol#(71)^ #71 ^=.H}-Ol #(57)^ #^-# 7>^m^f. 
<56> £ n^- #3^3, #71 WlS5}<yi-(71)^ «V£^7l^ ^Tgofl 2fl3 is}* %■ 

7i^<a^-(73)# ^^W. #71 A)l ^) A}2> ##<i<a^-»(65, 69, 73)£r *>Jf # 

#£<33-(74)-fr ^#W. #71 ^12 % ^|3 #^^41:(69 ; 73)* sflEi 

#7l i£5]7l t£ 2fl.EL!-(67s)* ic#Al7l^ i^el^l ^EH^S.(c 50) 

75a)* ^#€^H". #7] ^iSEi^l 2n= ^1 #-¥- ^^it %r7}*]7]7} ^Sfocj 

^# £ ?H 'AA^^^r A>-g-^>c^ ^#ig- ^ o^Cf. o]6\) rtj-ej-, #71 i£E) 

71 IcH #Jf £A]^ H>^ £o] ^A>^1 ^SpSj-g- 7]-^ - ol t^-. Ol^ 

J^^go^ *Hf ^4 #71 <^(61 S ) AH^l 37130] T^J-* # 

±:^7l7l ^°14. #71 iSilM i^JEL ^Ifl^s. ^oll ^ifl l-E-lZLl-(75)* ^^4- 
<57> i 12* #2:^, #71 ^ #eizL#(75) * #71 ^ #7i^^nv (74 ) #011 ^ 

-¥■3^-, £ #-¥-3l^-§- *M3- $^#4. #71 #^-^^-^ ( #-fi-^m 

51-20 



1020020044224 #^ H*}: 2003/3/3 

^7flS] 7j-^-^^l ^2|lAlB]l-(82; 5. 59] CP)-!- ^1 T^-*-^ 

(82)51 44£ 3#3 «H?-^(77), Tj-fj-^l^ sfl^(79) £ ^^^(81)* 3. 

tW. A cM ^^^-#(77)^: 44 ^7} ^ #einl-(75)4 3 #3:4. €43 

A oM ^^^1 ^3flAlE-H-(82)^ 44 ^"71 iii ^#(61 S )4 ^7l^O.S 3^f£4. 



<58> o]nfl, ^1-71 7J-0.^^| ^2|)AlEi#(82)^ ^"71 ^^7} #(51)3 ^-*f^l « 

I5>7il4 ^Zj-ofl 7 >4£ 7jA>(«mi- 1-^, 70 tfl4 90° 21 34)# ^ E ^ ^ . 

3*11, ^"71 ^ ^^-(77) ^ $7) ^ ^(81)£ 44 ^l^-(Ru) ^ °l*V3j- 
(Ru0 2 ) ajo^ #7>*1-#^$1 ?H o) Tj-f a> 7] ^ 

£ ^ ^ €4^4(oxygen-containing plasma)!- Aj-g-^ °lfHd ^143 y o Vl 3-§: 4 
-g-*Kr ?W yHH*>4. ^-71 ^ f-H- #4^4# 4-§-*H ^MlMRu) £ <>1^ 
SI- ^l^(Ru0 2 )* 44^, a>a>^. ^l^-(R u o 4 )ol ^34. oHl 4E1-, Aj- 

7l 7l 3 flAlEi#(82)2l ^o) ^A^Tfl SflE^Sl^ ^ ^4. 

€^S, ^7| Aj-Jf £=-(81) ~ ^7] 4^ ^(77)^ 44 *)#(Pt). -]4f-(lr), s-f 
(Rh), JSL^f-(Os) ^ °ll-2l <l>5>1-# f^H a}i«£ ^ol£ *}-7H l-^<g $14. 
<59> a o > 7 | tJ-^^^dj. 2)1^(79)^- PbTi0 3 t- AlH#(seed layer)AS. 4-§-*M ^t!" 
PZKPb.Zr.TiOs)"?! 4^344. °H , #7l PZT(Pb,Zr ,Ti0 3 )t- tflAj«H 
Pb(Zr,Ti)0 3 , SrTi0 3 , BaTi0 3 , (Ba,Sr)Ti0 3 , SrBi 2 Ta 2 0 9 , (Pb,La)(Zr ,Ti )0 3 ^ Bi 4 Ti 3 0i 2 

AjB«£ ^7M l-^ol A}-^ ^£ ^Cf. Aj-7] 7^0.^^^ 

H o v ^* 4 aM14 ^4^, ^-71 pzt ^ PbTi0 3 44£ 
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3#(chemical solution deposition, CSD) y o>^ A >-§-*H ^tr4. -§"^ 
3^ ^^lS-H lead acetate [Pb(CH 3 C0 2 )2 3H 2 0] , zirconium n-butoxide 

[Zr(n-0C 4 H 9 ) 4 ] ^ titanium isopropoxide [Ti(i-0C 3 H 7 ) 4 ]# A>-g-^>ji ( #«Hh (solvent) 
^ 2-methoxyethanol [CH 3 0CH 2 CH 2 0H]1- 4-§-^rfe 4^^1-4. PZT ^ PbTi0 3 
«|sv^ ^ °] ^, ^ 200 °C 3 ^ri^H nllols(bake)^ #31 

1- -f-^fl ^*Hr «>^^4. °H 3*H, A o v 7l <L>i ^7|i^ 500 

675°C3 Si ^ (rapid thermal processing, RTP)^: **fl «£ 

^ el (anneal w>lM*r4. iHj^- **fl #-B-^m sflii(79)^- 

^ ^4- A cM ^o-^^) ^5flAlEl(82)Sl ^]7> Tg-f , >*7l ^-fr^ ^ 3xfl 

Al E) (82)3 *M*MI 5flE^^>7l #3<>1 alt]-. #7l Hj-ig o. ^ 

«§^€ #7l ^^^dv 1^(79) ^ 7 0 >-o^^) 7^ si] a] El (82)^ ZJ-zf lOOnm °1*> £ 

400nm ^»1*>3 3f.*fl3. *g>§€ *r 5*4. 
<60> Aj. 7 ] -j-o-^^] ri5flA]Eil;(82)-§: S^SHr ^£^7]^- 3 (hydrogen 

barrier layer)-!- Mtr^-. A oM ^4i«<M^ 3^ ^SWrHfc) , IH^I^ 
(AI2O3), ^^(Zr0 2 ) ^ *fl# ^5f^-(Ce0 2 ) # 
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6\}x] ^}EH<a *\o]5L &7}?] ms. n^-s}^ 34 4^4 *>4. #4 

#(82)4 *||44, #4 ^#44* 4lHd ^AQSLS.^ ^7) 

31 4*H*13*(82)4 ^*o\) «fl44^ ^« 0 >4 i3lH4(83a)l- *§W4. #4 

7i3flAlEil-(82H #4 «hE3l4#(51)4 #-^ofl rfl^fl 0.3. ^^s)7l 

4"g-4^ =7^4#4 Aj- 7] 4^*1*114 5flBi(79) 4^3- 3^*Hr 4^8: 4^4 

^4 i3flo]A^(83a)^ 4*1143(82)3 m.s$£ ^Al^lcf. 

<6i> £ 131- #2:^, #4 ^^4 ^444(83a)# Ifs^ «>£^7)^ ^afl 
4^- €314^4-8- <§^$4. #4 s}-^ #Eflo]E^ sflE^sH #4 4^441-(57) 
4 4^7114 ^ #eflo)H E}o]l-(local plate lines; 87, £ 54 PL)1- 

4. 44 ^4, 4"4 4^71)4 ^ #314^ 5}ol#(87)^ <8 54 y^)2f 5g 

3)44. aJ-71 ^-if #5flo]E E>oJ#(87)^ z}-z^ x\3_ o)*-*}^ 27fl^ 44 afl 

M ^4^4 #¥-^#(81)4 434=^ 3#tr4. sitr, #4 ^ ^ei]o]c £fxl 

l-(87)^r #4 ^#4 ^4 4 4 (83a) 4 4#^ ^ 4°H ^#4^ #4 4^ # 

7i^^^-(74)^ £^r4. 44, #4 ^ #44*= eKll:(87)4 #4 4^ 4 

«(77)£: oji- A\o)6\] 7 fl 7 fl^ Aj-7) «<M ^ oj a] ( 8 3a) 4 4 *fl ^€4. SEth 

44 <5}Jf ^eflolEnv^ ^l^(Ru), «^(Pt), 44«-(Ir), S-f-(Rh), iLif-(Os) ^ 

€4f-(Pd)4 ^ ^ 4"4 ^t-4 ^oflA-l Aje]^ 

£ *V7>4 5^4. 
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<62> # 7 1 ^eflojE E)-oll-(87)# <£JE*fl7l#2] ^ofl #4 f^^-Sr ^ 

#t}4. #7l #4 ^Tl^^Kg, ^11 ^ *fl2 #4 ^^>^<?1^1:(89, 93)-^ 

^#tr4. #71 A2 #4 #^<a^(93)* <§^*>7i *hi, #4 

^£4(89) #°ll ^K^flsl 3g^tb ^ ^H^lr(91)^ ^5. &4. ##3^, 

<5}43 ^ ^ = ^(91)^- -f-^H 47fl^ ^ = 2}ol#(57)^ *lMti:4. 

<63> £ 14^ #71 #^ #^<^^ sflE^H #7l ^-4 #511 °1S 4tl 

(87)-§- ^#4^ al^>*(95)^ ^§#*>4. #7l «1 o>-&(95)-& #7l ^ 

^ = 5l-<yi-(91) 4°H) #7l ^ ^ = El-^-i-(91)^ ^*f4. #4 

^(95)^ 5L44 44 ^ol ^sfl^ofl Hl*H ^ ^ ?Hr4. 3.3j^l£ 1;^VJL, 

#71 ifc^ *14#(95) £ ojfij. #71 ^ ^^e}o]l-(91) 4°14 ^( A )# ^Efl 

7l#o)l «1*H 3.7)) ^ $14. 444, #71 Hl4£(95)4 #^Wl# 4* 

#±*\7)7) ifl*H #71 Wl4*(95)-g- ^# ^ ^ A}-g-<5} 

^ 3#^4451, #71 ^ 3J=5}-oll-(9lH ^#5J #2fl7l#<Hl «1*H ^44 

4i£4. ^43°-5L, #7l ^ 4H.4^1:(91)£l ^# SH, #7l ^3*§ «14*(95)£l 

#^7|%f°i] o§ X-i I #^A|Z3 ^ &-g~£- #7| ^ %-eil-|£ 4\1 

(87)^1 ^#^3* ^44^ $14. 

<64> 711^^, #71 #33 tilo>^( 95 )ol ^41-21 ^Tgofl 7^ #« 

#eflolE4^ 3#tr4. °H, #7l #33 «14*(95)^ f^47> ^7^1 # 
7l #4 l-eflolS4^- ^Hrtr £*K££^(step coverage)!- #7l #4 

4^ sflEi^M a o i. 7 i alo>^(95)* £fe ^ 4£Umain plate line; 

97)1- 3#W. °H, #71 ^ #efl°li= 4°J(87) ^ #71 ^ #£flo]E 4o]( 97) ^ • 
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<65> £ 15 ^ 5. 17-& AA £ A 2 ^H ^ 3 4-E- ^1 

E2]±^ %^\A SEth £ 16 ^ £ 18£ AA 4 1 

^£l-o)4. £ 9 ifl*] £ 14^Ai 1 -£a]*\}<% tiling nfl, oJ-elHH 

^^l^ll-^ E 9 ^1 E 12<HH ^£ cj-7jl# ^3°-^- X^-^q-. jEth ^ 

^Hl-^Al #^<S^ ^ ^ ^H4°J# ^*Rr #31^ ^7} *fl 1 ^A]^)o]l^ 

<66> £ 151- #S*|-T3, *fl 1 -a AH ij. tilH^- nfl, £ ^1 2 *1>»H^ Aj- 7 j 

#eflolEnKg. ^^^7l *H1 ^Aj^-Jl o)S. 5|Ej-2)-g-0. S .^ ^ <g nV 35fl^(85a) 

<67> o]i- c) *M1*1 #7l TiW ^*)HAi(83a)l- i^*}^ *K£*1l7l^ 

^ofl 3^4. ^71 ^<£A£ *r±&\ 3£r iSe^f 

#^°J 4^3*1-4. ^-71 Aj-Jf 3H-(81)4 ^-f^o] nfl^l 

#7l ^£4-8: ^4^- ^€(853)* ^fb4. °H, ^7l ig^Sj- aiz]- 

£ A oM Aj-*f 3^(81) ^ ^sfl°H(83aH tfl«B 44 ^Ejjwll- 5>^- 

4 4*\*\S. ^Al*Vcf. o]d\] u}-ej-, ^"71 ^^q- *flfl(85a)£ #71 ^$\o]*\ 
(83aHl 5}*fl «4. <>H, -*7l 1£4 3fl€(85a)^ #7j 7^^} 

?H44(82)iL4 Aj-j^-g. ^ o^cf. 
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<68> #71 £<&^ sfl^(85a)^ S#*V*r #5.^7]$: $.#°\) M°l EBj-.fr 

* *H3^*H 2^(87)* #7l tfflE^ #7l ^<a^ an 

ti(85a) #7l ^#*1 ^HlMAi(83aW cfl«fl *}z}- A4«j#fr ^4 ^H^S 

-I: 421- «fl«l€ ^Hr7fl2l #4#^*(81)4 ^#*V4. 2L*h #71 ^ #efl 

oil *£K}#(87)£ o]s. #« ^^(81) A>olofl 7fl « A oM ^4 3fl^i(85a)al #^- 
^■i- ^"71 ^ #eflolH &K1(97)# *g ^ ^l SJ ^7^ ^^*V 

XI 1 -g-^^cf. 
<69> S. 16-1: ^*>^ ( XI 1 ^aHI^ tiling nil, o)z]f$. tti^ofl^ #71 <^tg ulo>^ 

(95) W ^ ^ 5^1(87)3 ^#^ol nfl^l ^ 

<70> OH- c| 7H1*1 -g^^, S 13^1 Ai Hj-^ofl 4Bj. f #^1 c]e s)-oj(87) 

*§^4. ^71 #-*f sflEl^^H A oM ^ #elH 

M &Kl(87)2l ^#«-^^ ^Al7l^ «W*(95)*- °H, ^71 sflEi 

y ^-^^r #7"| ^dt^l ^3)|o|Aj(83a) a>o16)1 #7l ^--f- l-eipis. 4*^1(87)011 £j*il # 
5-1^^ XI 1 #Jf sfl^(89a)^l ^^lW. °ls-i*V «^^r #71 3fl 

3^ ^ $7} ^ #eflolE 51-01(87)21 #^-7} ^14 £#fr- ^ o. 2)^3- 

4. °1*. XI 1 ^HH^I « 0 v*H 44, ^ #ell°m 3**1(97)* ^^tb4. 

<7i> £ 17 ^ £ 18* ^"2:^, XI 1 ^AHlsq- tilH^: nfl , £ Xl 3 ^H<fl 

n*€- 7 J-°r^lXl ^15.51 4i7>2l a 0 v^^ #3Me El-ol(£. 14^1 87)# *|^*Kr 

51-26 



1020020044224 <&A- 2003/3/3 

<72> 3 <$7] ^) o)x\ (83a)* 2.^*}$= «KE*fl7l ^ 

^Hl, 1 ^HH^ « 0 v^c]l n]-e} l #JjL #^^^(89), ^ fl= 5^ 

(91) ^ *ll 2 ##^0^(93)^- #7l ##:i<£^«-(93, 89) 

^#*l7l^ til^>*(95)4 
<73> £ ^ 3 ^X\d\}6\] tcj-H^, ^-71 wW*(95)£ ^71 iBlM 

7-i(83a) A}o]o|l a 0 v 7 i ^ ! ^^^s|-(89)^- tf7lJE.-s- 2flE^tbq-(£ 17 °1 

°fl 4^, ^«<M ^lol^(83a) ^H^tt ^1 1 %-£%<&^ 5fl€(89b)<»l 7fl 

711^4. H £$«W ^71 Hl*l-*(95)^ ^7} *}Jf %l}*d<£^ 

(74)^1 #-^?M Icf^tHJE 18 ojeitt ^^l* fl«J| f ^"71 isfl 

°H(83a) ^ ^-71 711 1 #?i^^^(89)^ ^3. ^ #^5L 

^71 ^ feMS^t *fl^*H #71 «W*(95)^- ^ ^ #3HM 

el-^Cmain plate line; 97)-§- #7] ^ #^|o|E e^O?)^: ^1^- 

*}^r 27fl ^ 45} «fl<£3 4^7flSl #^-^^-#(81)4 ^ ^#?V4. 

l^sl S.31-] 

<75> igt§6)) al-s.^, e>M-£l #ellolE 40101 ^ o^ol ^ ^ s ol^-*V 

Sl 3W 7>^>Cf. 
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4. °H 44, «efl°lS 4^4 ^-fi-^ ^sflAlEil-fil sVf^-S- l^Al?!^ 

7] ^]o]a]^ m°) £#4^T =L 

14, #-3-^*11 £44 $#4*J =r $14. 
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11 

te^l7l^r #ofl f^^; 

#7l xflofl Bfl^^ 4^7fl5] #e1]olE ^-o]l-^ if^Sl, # 7 j s 

3#*Hr 3^ ^^-S. ^ #-R-*d*fl *H2.S| ^7}. 
[^D" 2] 

*H 1 iHl Sl^H, 

#7] Tj-n-^l^l TlsflAlE-l^ #7j aVE^l^S} #Jf^o]j cfl*fl 70 ^*1 90°^ 

WW 31 

*1 l sa^-H. 

^ IW, #71 #eflolH 5}o]£- AiJL olo.*V ajo^ 2 7fl^ ^ #<H1 tifltsl Aj- 7 1 
#^-^1^-1-4 3]^^o. S f^'£5 ^ "11251 4i7>. 
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[^t 1 * 4] 

a 3 %hi sa°i^ . 

#?1 Z:\lf- £ #J=L =^^( Ru ) ^ A>^ # -o^ ^ 

£ *V7}*1 °l-^*m #^-*Ufl *\]E.£\ 

5] 

A 3 %H1 

#7l 7j-fr^5fl^ PbTi0 3 » *lS-#(seed layer)°.5. A}-g-*H 

PZT(Pb,Zr,Ti0 3 )<?l *%°-3. ^ 7j-o-^^l uflael 

6] 

*fl 3 sa°H, 

#7] 7j-o.^^l^ ^ o. SrTi0 3 , BaTi0 3) (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 , SrBi 2 Ta 2 0 9 , 

(Pb,La)(Zr,Ti)0 3 ^ Bi 4 Ti 3 0 12 f^H ^£ ^7}*1 a^io^ ^ #o- 

7] 

*11 1 %H1 ^^H, 

#71 ^r±^x) ^31 xio 2l A1 2 0 3) Zr0 2 ^ Ce0 2 ^^11^ ^7> 

8] 
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^7} ^MWRu), «^(Pt), °13#(Ir), Sf-(Rh), SLif-(Os) 

s}€ #33. o)^^^ ^ o. ^io S T3]] £ ^ ixf. 

9] 

*i| l ^hi sa°H, 

3 ^3^3. ^#*Kr ^ #eflolE e}-o)(iocal plate lineH 

[^^J- 10] 

4 1 %H £M^, 

#71 #elHj= ^o]^ a o v 7] #j=l A^o^nKg. ^s>^ Hl^(sl it-type 

via hole)^ a^s. 271121 ^ ^ aflt^ #7l #-n-^*)l ?1*IM 

Ei#2l #^-^#4 3#*Hr ^ #e)MH 51-61 (main plate line)?] ^ * 

[3?* ill 

4 i w sa°H, 

#7l 1-eflolM Bfo]^ 
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(local plate line); ^ 

#7l ^ ^ o>^( s i it-type via hole)* 

7] ^ ej-o]^ 3]^^ ^#*Hr ^ #3HM ^(main plate 

line)* £f-*Rr 3* ^K 1 €r>^ T^*}*]] v\]s.€\ 
I^^J- 12] 

^ 11 

C^T 1 ^ 13] 

4 i %H1 5fl°H, 

[^^■■t 14] 

4 l ^Hl 5a<>H, 

15] 

^] 14 %H] 5&<>H, 
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#7l %<£n #7l #^ 3* ^^SLsL #-fr*l3l v\)5LZ] 

16] 

*n i 5A°h, 

^-7] #Jf wfl^slfe ^ $)H.eKM-(main word line)* 3 

tt 3* *>^r ^-fr^^l **HS.Bl 

17] 

^ %7}H<$^ #<*fl «8 #*J= ^ 1 «oH^ 2^2|o S afll^ ^ 

#71 ^i« 0 ^| isfl O^f ^ H>£^7l^ #^- #*H5<S^ g 

711 £1 <8# 4H1 «H<g^ #71 ?<Kr^l ^sflAlEH-Sl #«-^l-4 Xj^OJiL ^*Hr % 

18] 

*fl 17 %H1 SM^i, 

^-71 4^r7flfil #*^1 TW^l-l: t§^^ 
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#?1 ^ %-#*d<£A #°fl 7 <Mi-^m £ # J f#^# *M3. 

z}t= #3] ; ^ 

#7l *S ^ g #7l 1 «o V W 4^1- 2*\%*\ O.S «1)<1€ ^K^flSj ^#^1:, #71 
^7fl^l #^*d^## $^*Hr ^7111- i^*>^ S^lO £ ffc. yj-f^Sfl 

nil a. el ^7>^i Tils «o v ^. 

[*J^# 19] 

*il 17 %H1 SZ<H>H, 

A cM 7j-o.^^l ^sflAlBil-^ 70 vfl^l 90° ^^l-# ^#£1^ 3# ^K 1 

20] 

Til 18 %H1 5a°H, 

#7i sH?-^^ * #71 #-^^£- ^Itt ^ ^Ml^r -il^ 

€ *V7}7l #^5- ^#*Hr #-fr^l Pfl2.ej 4i7>Sl 7^1 S 

21] 

20 *M 
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#7l #^^, ^-fr^m ^ *Ff^^ m^*}^ #31^, ^7} 

^X\^o] ^3l*V 2^5^, #± f-B" 4-§-tt °l«oM3 ^ 

22] 

*11 18 ^^1, 

^-fr^l^ PZTCPb.Zr.TiOs), SrTi0 3 , BaTi0 3> (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 , 
SrBi 2 Ta 2 09, (Pb,La)(Zr ,Ti )0 3 ^ Bi 4 Ti 3 0 12 *>7>x] t-^S ^^§>£), # 

71 ^^nKg- PbTi0 3 l- Aln^( S eed layer)AS. ^1~§-*H ^5}^ ^ *|- 

23] 

^1 18 ^oHl ^ol^ ( 

#71 ^j-o-^^ni-^ tg^*}^. ^-^i^ lead aC etate [Pb(CH 3 C0 2 ) 2 3H 2 0] , zirconium 
n-butoxide [Zr(n-0C 4 H 9 ) 4 ] ^ titanium isopropoxide [Ti (i-0C 3 H 7 ) 4 ]^: ^^}S. A>-g- 

^}JL 2-methoxyethanol [CH 3 0CH 2 CH 2 0H11- Aj-g-e^, -g-ofl ^ 

(chemical solution deposition, CSD) ^*1*>^ 3J.g- f>}^ 7 oMr^l 
^l£5l ^>Sl ^is Hj-^. 

24] 

17 "%H1 ^H^, 
#71 iP^Hr ^Itt 
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^#*Rr Cf^); 

#7l tf-fr^ ^BflAlE^Sl ^^o] nfl^M #7l ^^iBj-f Al 

i^s], #7l ^±*&x] ^ Ti0 2 , A1 2 0 3 , Zr0 2 ^ Ce0 2 f^H ^£ 
ifr 7 }7) ^.^s. t§#*Hr ^lO £ ^ 7J-^-^^ nll£El i7>5] ^2: 

[^H" 25] 

*fl 17 %H1 5a°H, 

#7l ej-oj^ ^*Kr 

#7l ^i«oM ^^1 1-^1 *|#€ ^>£^7l^ ^ofl Spf ^eflolEnVo. ^ 

*Vfe #711 ; £ 

olSL 2711^1 ^1- #ofl afl<l^ #71 #-B-^l tWe^ #^-^#4 33 3 £-3. %^*\ 

^ 7 A-i: l^$°-3- ^-B-^^l e)l £.51 i7ffi] afli « 0 >^. 
[37* 26] 

25 %H1 &<>H, 

#71 ^ #eflolEnv^ <§^7l ^ofl, 

#71 ^±^X) ^3)}o)A)^o) til£^7l^ ^ofl ^#*Kr #7fl; 
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SflAjB]!- A>o]Sl ^ <£<*,g- ^fl-o^ ^n]- sflE^ %^}^ c^l* ^ £f-*Kr ^ If- 

27] 

*fl 25 %H 

*112 ^ . 
[3^8- 28] 

*H 27 %H1 

^t^oU-l # 7 ) *S ^jtg Hi tg^^fe ^1; £ 

29] 

*ll 17 %H1 floH, 
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33 #71 3§ ^3). sgtg^. «lo>** HWfe- #31; ^ 

#7l ^ ^ #eflo]E ^o]^ $^*Hr ^Tfll- £#*Rr ^■ 

=8-2-3. Sfrfe ^2.5^ 4i7>o] h o >^ 

[^J^H- 30] 

*n 29%hi sa°H, 

#7l #71 #-6"^^ TisflAlEil- AVo]^ # 7 j ^« f^o^ 
#«^o. ^Al7l^ 3# ^ ^-fr^ ^£51 ^}B\ ^ 
31] 

*)1 29 &<>H, 

A oM ^3*8 «MM: ^*Kr #31 #71 <T^ U <M iJ*|°H A>oHl # 7 j ! 

#^ f^S^* ^71 i^- ^l*Rr ^ #4r^l 1*112.3 4171-31 ^12: 

32] 

A 17 %H1 

#71 #-*f <S^3Rr #31^r #71 #7i^<a^ iflofl afl^s]^ ^ 

^HSl-oil-( m ain word line)!: ^*Kr #7)1-1- i^*}^ ^l£Sl afl 

2 y o V ^ . 
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[S. 3] 
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[H 4] 




51-42 



1020020044224 



% 2003/3/3 



51 
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7] 



2 2 S3 2 g 




•2 S 2 | S 2 g 
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[£ 8] 
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[£ 10] 



71 




[£ 11] 

75 75 
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[£ 12] 
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[H 14] 
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16] 
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[£ 18] 
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